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[Probl«n.« to be solved by the Invention] 

^3 do=ciibed above, ^n a pulse beam having energy 
distribution Which le fo^ed In a rectangular shape, che« 
al„.y. exist a region In whlcU the energy distribution 
unif o™ and a rl.ing or felling edge re.lon the energy 
diatributiou. When the pulee U.er b.«- having such ene.gy 
distribution ,s scanned to execute Icoor annealing, hoth a 
.„ion in Which uniform energy reaches a .lis. to be annealed «.d 
The failing ed.e region o* the energy distribution .i.e. a 
..gicn in «h1c. ertectlve reacUed energy is on the decrease, 
inevitably exi=t. With th= res-nt in that the cheracterlotics of 
.ne annealed 111»> vary with a cycle egual tn a scanning Pitch ot 
the laser hean,. When a IFT array to be used for a liq."d 
crystal display apparatus is produced using such an annealed 
txl». TtT Characteristics (such as electron .ohility, vary 
aeccrdin, to the scanning pitch of the laoor beam. va.en s 
driving circuit-integrated Jlo-id crystal display apperatu. is, 

turn, priSu5e-d -usini' such a TPT ar.ey, the cnaracteristlc 
variation leads to an image unevenness in a display region. 
Further, in the driving r.^rcuit. driving cap-bility varies, 

^ ^ ^-F T,«.riodic unevennftss on the ifliaqes 
Which manlfesta in the form of periodic un 

Accordingly, display quality siqnillcantly declines. 



'°°°rurth..r, ttxe rhird ob1«cU of thi» invention is ^o provide a 



. , ,,i.n= a li<I»icl "rystil display 
methocS ol manufacturing . nqu » 

• . ^<.nlay cmalW be Improved by .upp«s.^n, 
whxch display (luaiity ^^^^ 
».,i=tic variation due CO a scaiuang pitprt or 

applied « a ..«.i=onduc«r . on periphery 

. t>.ln ^n™ transistor To. driven, « bo forbad 
of a display region to .naV. cr.araeterlstlc» of a 



uniform. 



v>,«d of manufacturing « liquid crystal 
further, in Lhe method of manutac 

„i — laser beam whose energy 
display appar«t-.ns, by usirxp - pul»e laser b 

distribution ie formed in a linear shape to ..meal a 

thin film vhich forms a thin film tran.x.tor for 
seinicoiiauctor thin film wno. -aicina a 

rv,^ nexlphery of the display regxon, making a 
driving formed on the pexipnery o , a-v. «-f 

L=h of the puis. la-.r ^eam smaller than the length of 
' . „ of energy in a sho..,er side direction of 

the falling edge "region of energy i . ■„,,. 

.na puis. la,..r .eae. and netting a scan direction to h. 

from a channel w.dth direction of the th.n f.^ 
transistor for- driving, a beam overlapping region Is genera e 
,0 m at least a part of the se.,a.ond„ctor thin film m the th,n 
rllm transistor for driving to Mgnlflcantly reduc.^ ^ ^ 

..aracterlstic ;«.ation of a thin film t^^.^-^"^ 
Ice nonun^tormlty m the characteristics of the thin f.l- 
rrlistor for pl.el. «.th a result that display quality can be 
as iiuproved. 

10022] [Third Embodiment] 

rx„. 3 is a drawing for explaining the method of 
„.nufactur.n, a il^ld crystal display apparatus according r.o 
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^ • . TtT arrav ol a liquid cryocal 
Showing a one-pixel =ec^.nt xn a TFT array , 

3.urcc line. re£.re.r., no^eral 23 r«pre,.nt, a ,ate lin.. 
rerere..ce numeral 25 represent, a pixel electrode, reference 
n^er,. 26 represents a Tr, (thin fil» transistc, and ^ 
«Se«ncc nu-eral 2V represents a polv«ystallin. s.liccn tMn 



[002aj 



10 



16 



ia«*r (XcCl: cxcimer laser) 
in the third embodiment, a pulse l«ii>«r ^xev.x 

.vav diatribution forioed ir « linear ah«ipe is used 
beam having eneigy dxatriDuiix ^ 
a, i. the .ase Wit. tne fUst e»*=di.ent. By scannxn, pulse 
l„er bc«. to crystallize a se,«l conductor thin filn, a 

, . ^--i 0-7 «-F fhe Tt-r 26 In the TFT 
polVcry^Lalline silicon thin £^1^21 of the 

array of tne liquid crv«Ual display apparatus is fonne^- 

roo24i ■ 

w Hao the size ot IBO inm In the longer 
The pulse laser beam has the size 

side direction and 0.5 ^ in the shorter side direction, xne 
,Kortor side direction .s established i» parallel to the source 
.ine 21 and the semiconductor thin .nn. rs scanned with a pitch 
Of 2, nn,. An average n.*er of irradiations is 23.B shnts/pcint. 

- ;- - Z^z:.'~;^ '^Aa' ' T'~ i denaity of - energy 

A pixol pitch is equaD to that of Fig. 2. 

is 350 mJ/cm^ on an irradiated surface of a pixel. 



2D [0025] 

in u.e third e™bodi»e„t, th. pulse ,»»er heam is .roved alon, 
a direction parallel to the source line 21 for scannin,. The 
pi..el pitch in the e..en direction is 210 m». Because the scan 
pitch or the laser hcan, ,21 u«) is a s.hmultiple of the pl«l 
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e».o.i».nt. .K. wi«n the 30 i, . P™- ^ ^ 

, ..... case w.e.e a C.nnc. -idth direction t.e 

.,.tch« the scan dir.=tio„ of th. .aser »eam. xhe« i» a ^ 
.^..ican. P=....... .Ha. po=..ion. in .We — 

,„tc .he ocH^cnauCor .hln f.lm vary arnon., .he »ubs.«.ee 
» .epen.in, c. U.e aceurac. of la=er .»a» .li.n™«n.. Su<«v 

,la.io„ in ... posUion, i.ra.ia.ion cHan^ee » e«.c..,« 
«„dia.ion energy hi..cry. which ...uses ...erlora.ivn in 
„prc.«ci.iXi.v c. .he =harac.eria.ics. The.».«re. in this 
I„.i:.n., .h» P«ivc.ya.aiiine si.ic«« ..in " » - 

„ a. an angle a.,«e. wi.h "spe... .c .he source line 2i 

3« .he Channel «id.h dircc.icn of .he TfT a. an an,l« o. 45 
a.,rees wi.h r«.pec. .o .he 3ca.. ai.ec.ion of .ho lae.. hea. 

.n intersection a^«a ot .he laser beam .he 
In this niannor, an intersectio" 

Channel region i. .xtende. ao the. the la.or >=ea» ove..,PP.na 
» region c.n,e<i hv ali«n.enc deviation of the 1==.. be-n o.^h. 

in the polycryRi-.alline silicon Uixn film 27, 
like alwayo cxiete in tne poxy-j-y 

"""""" «„lch «7x-eirev;T;nunIfo-^^^^ " 

, Ii,ui0 crys.al display apparatus is produced uoin, .h« 

* i->,» ^harari- eristics for each TFT 26 can 
TFT array, uncvcnness of the characr.ftristi 

significan.ly .e reduw^U, to .hereby improve display ^ali.y- 
It should be note. the. .his effect can be achieved as Ion, a= 
the scan direcion of the pulse laser beam intersects the 

Channel wid.h dlreCion of .he 2. a. an angle .han 

„ e^al to ,n «..,rees and smaller than or e,ual .o 90 degrees. 
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rnn9fe» [Fourth Embodiment] 

:rcr,s.ax appa„.u3 a==«-X.O t= a «u.^ ^ 

22 „pre«nt a source lin- reference nu.«ral» 23, P ^ 

.1 ^1 rBBresenrs a drivina circuit 
, gate line, reference numeral 31 represents ^ . 

32 represents a driving 
on the scan sirtfi, reference numer.l 32 rop 

tho data side, and reference „u.aerel 33 rcpreaents a 
circuit on tho data s3-a«r. 



10 display region. 
10027] 



15 



20 



Xn the fourth en^cdixaen. according to .he li^id crystal 

h„« each pixel in the display region 33 h-s a 
display appax.** bus, eacn pix the 

* ^- . «> oT Pia. 3, furthermore trie 
structure sinvjlar to that of Fxy. 2 or Txg. ^ ^ 

• on the scan sid« 31 and the driving circuit on 

driving circuit on tn© sc*« - 

tne daL side 32 „e inte.otod in tK. li... 

o-a 9,4 and the eource Irnes -^J-/ 
apparatus. Thft gate lines 23, 24 and r 

Z or..c,onal to eacn ot.er and driven t.e ari,in, c.rou.t 
cn t.e scan =iOe 31 and tHc drivin, circuit on t.e dat, s.d. 32. 
rpectivelv. ™. a line -motion of t.e - 

drl.in, twe data side w.icn fo^s tne drivin. circuit on the 

.eta-Side 32 i7esta.TiSea oo-«^-^^^^^ 

j_ rilEolav region 



25 



data Side 32 i« established oo as . 

•.^nec! 21 22 in the display region .-$3, 
direction of th« source lines 21, 22 in 
.nd a gate line direction the T.r .or driving the scan side 
Which forms the Uiiving circuit on the scan ..ide 31 is 
...ahlished so not to he parallel to the direction of h. ^ 
,..e lines 23, 2. in the d. .play region 33. H.xe ------ 

L Channel len.th or width direction of the T.. which f... th 
...ving circits on the scan .ide and on tho data side 



disposed so not to be orthogonal to th« <ll«cttons of the 
,,t, lines ... 24 and the souxc. line, 21, 22 in the display 
region 33. In .ddition, the laser beam i» moved for scanning 
alon, a direction orthogonal to the gat« lines 23, 24 in Uhe 
5 display rp.gion 33. 
[0020] 

By riming rhe TFT for the drivix^g circuits on rhe «c<.n side 
and the d.r.a sxde 31, 32 a« described above, the intersection 
«rea of the channel r«gicn of the TFT for driving and the scan 
10 direction or the la3er beam is extended «n that the laser beam 
overlapping region due the alignn^ent deviation of the lalser 
beam or the like always exists in the polycrystalline ailicon 
thin mm of the TFT for driving- In this manner, unevexmees of 
the TFT Characteristics decreases significantly and output 
15 unevennoos from the driving circuits on the scan aide and the 
data side 31, 32 can be ouppreased, which resulted in great 
improvement of display qudlity. 
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Las«%r Beam Scan Direction 
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Fig. 4 



esp@cenet - Document Bibliography and Abstract 



1/1 ^— i? 



LASER ANNEALING METHOD AND PRODUCTION OF LIQUID 
CRYSTAL DISPLAY DEVICE 

Patent Number: JP9061843 

Publication date: 1997-03-07 

!nventor(s): FURUTA MAMORU; KAWAMURA TETSUYA; MAEKAWA SHIGEKI 

Appiicant(s): MATSUSHITA ELECTRIC IND CO LTD 

Requested Patent: □ JP9061843 
Application Number: JP1 995021 1935 19950821 
Priority Number(s): 

IPC Classification: G02F1/1 36; HOI L29/786; HOI L21/336 
EC Classification: 

Equivalents: JP3029787B2 



Abstract 



PROBLEM TO BE SOLVED: To suppress the fluctuation in the characteristics of a film to be annealed 
by the scanning pitch of a laser beam in a laser annealing method. 

SOLUTION: The pulse laser beam formed by shaping an energy distribution to linear like (a) is used and 
the scanning pitch P of the pulse laser beam is made smaller than the length of the region where the 
energy in the short length direction of the pulse laser beam rises, by which the effective energy to be 
cast over the entire apart of the film to be annealed is made uniform at the energy density regulated in 
the region where the energy falls. The fluctuation in the characteristics of the film to be annealed by the 
scanning pitch of the laser beam is suppressed. 
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®is<o:S$<o 1 /,2mTic-ri>fs*JS 1 mi(ou—^T 

J;lfy-:^iiIi^i:2rKBt. mi^MmmM. ^-Mi 
S: HyiB^'«;W>5. l^—- If b'— A<0^:^l*]coa#tf >y -f- 

XU— rb'«-ixCO^t:-y^?:Hiiia'''</W^^-ift*— 

liriaAvuxw— rb*-ixO^:S-|6]S:Kfifi^ffl» 



[ 0 0 0 1 1 
[0 0 0 23 

l«t*<7)gtffi3 ifi^. liJgh7y>^x^'SrfflV^;^r:;'7^ 
^rvbUv^xSJR^B^^SJi. iSffiW. ®3X> 

V^y v'XrJ' (Thin Film Transistor : iUT TTFTj 

FTl=;ib'^^MJ^2fifm±:*:§v>fc4^>, ■r-'^-f ^-^--f 

Xh-(l:t,^3ST§-l>eWi: tTaa$itTl->S. 
^^tg=5rffiaSJ^ ( < 5 0 0 -C ) ^iSb^bS' U 3 >• 

rU—fW<om^^ (CW) l — 

x^ v--? U— if^^-NVUXV— if SrfflV^^Jir&i: tct»-^ 

[00043 05{Sfi£3twu— if r--/i'irS^ittBB-r 

|.!t>6<O0-CS)O. 05 (a) {±x;^;W^4i-ffiSr— saw 

05 < b ) tiU— if T--;US:?f ■o3tJ©'&c7)X:tvU 
^^^^7^^, x^i^-^P— if^^^jStajSit^W-ifb' 
-AJi, b'-A^^S/^^-f-if-^to^^triO. 05 
( a ) fc^-f J: ^ iZ^ 8 mmftOX^t-yl'^^i'^S- toU 
— ifb'-AtcS?^$ix-S.. C:<0>'\VW::«.W-ifb'-AS:X 

b'-A^ffiS<7)^b-y-^ti:Ti^HattafcJ: D^^^fX 

Tt^H^^l Oshots/point lJLh'C'ifefl.{f!^14 

ii^i^Byvrnzxh-r^^-tt. 

[ 0 0 0 5 3 05 ( b ) {i:Xi3j:i;fY:6^[&liM0* 
b'-y^) S:'5-iX'rix2mmi:L., T^lSSSflS 1 6 shots/ 
point coi®-&<7)u— ifT— — ;ucox:t>;i/^^ffi$rS^-^ 
. -^'^b-i. . 05 ( b ) t^Srti 5 tC, x:^-/Wdf^^li{i:«^ 
WWi:^}g*^tC^r>T t3 0 , iS^x;^/L'^^JSE„ ( m 
J / c m2 ) (Ommb x:^vl^=sf±^T** OfSi^t 
0^1S$r^tT><^-l.. x:^.;pdfSi*>T**0®J«{S- b'- 
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j>4.. 05 (b) izii§'t^^'^v^ynm±M5M^<^ 

B*iigWWl::^L. cico1sST--;i'KSrffl''>^cTFT 

immshhti-ixmixh, 

100061 

=5? ^^*<je^ tLfc^ ^v^x b'- At;:l3 V - X 

wmmii)^^^^Wishh-^j:'>xmm^wr\^^^ 
10 0 0 7] :i<r)WR<^f^ 1 <r)nm\i. WLr--ivm<^ 

100 0 81 ::co^Bjo^3c7)SW{i. «7ktS^ 
v^|>^|i3^(^s^K^o^'— rt'-i.co^t: >y J: 

[00091 

mm^mk-th tz^cD^m^i mm. 1 12«£^^— rr 

, jgUc^^/i'XU— rb'-A^HSjtt. ^o^NVi'::?.^— 9-' 



[00101 mm2%m<7y\^-'fr.~~>v-fmi. n 

ifb'— AO^^Etfy-f-^, 1fb'— A<?)5SR^ 

r6jcox^.;P^A^3T*« O^l^OS^cO 1 /2mTl-LT 
v^l,, IS^:iS3iQ«0?KB^B^^g«S!Bt*-^tt. 

last. =s-ffi«mii. y-Meiii*3J;i^v-;«.Biiiiit-ffl 

*ffl^K>^^Vx^'5-S^^Lfc|gl<7)aiS[fc. 
1 coa8^i:?S^Sr^fe^t:-Mr^^iEat3^::l^2<oS«^: S: 

t-^ iji^«:jilglcx^^;U:3f:}J-:fi5SrMl«t;19gL^:>''«;^X 

!fb'-AS:^JtL, :L<r»'<)Vxv—f\:—M,<rmK 
-^iai<r)x;t^;u^S:t.T** D iliS<0:^$ vux b' 

-(fb'-A<^^t^-y^S->''«;U>?.W— i^'b'— A<!05aR:^lpI 

^^xu— ^'b'-Aco^BSEfrisicoB^tr -y ■f-o^'jSctw-r a 

[00111 mimAWS,<r>m^mWF^m.(r>W:&nWi 
\t. i«^3i^<o?ss^^a<os8ji^fc*3v%-c, 

V— !fb'-A<o^3lESrr^{i. HSffl^Kbv^^^^*^ 

^A-^^^HPirfi-rfili: 1 0^Xh.9 0JSWT<0^^llftSS:* 
[00121 i»«Ji6fe«l<0jSS*S^S<0JSBt^ 

5:^-rSiBi!JlllKfii*t^iStt3tlllco^i:. ClcoSB 
1 <OS«^i:^K^2r^^•C-Stl^^ieaLfcm2<7)Salfc S: 
{®x;t?g^«^a<^^:^S-C'fc-3-C. ffii&ffl^lSb 

ii£^f^^!ltcx^^;l'=if:M-?ii$:«l«(t^t^>'NVl^^ 

try^$r'''?/wx^— ifb'— A<^®R^ri6lwx;^-/p=i?S:^ 
T*« 0 J: 0 < t . ^^)V:^ b-Ac7) 

S=5:'&^r[6ii:-ri.:: i: 

[00131 ii^:fl7 IEao^B^B^^S<0S5i*& 
{i, it*Ja3. 4. 5^/c{±6iS«c7)JSB^B^^SO^ 
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Str vf-?:, /"^/WXl/— If t'— A(0j®K:S"l6)<0x;t-;U^ 
OM^ft (ji«<4 5 0~10 0/*m) iO/b^<L'^^ 

[ 0 0 1 4] t^^. zn^m<r>m^B^^m.comm:f3m 

j^:^i6i«x^^;p^iffeTj!p' 0 fli^fO*:^ ijvux r 

lfijcox:t.;W4fA'*=.TA« O^J^O*^ J; 0 --h^ < t , 
y Nvux 1^— f b'— Aco^:frr6i<^>H*t -y ^<D^|fm.^z■t 

mmizmti^zk^m±x'^^. ^(>iz^ v^v^x^— if 

(0\i(s':>^ii^l'Z{SML, m^^trmiX'^h, 

ji, m7m'^<r>mmi,zm&Ltz^mmm h ^ >'Jx^ 
^mm.-th^wmm:T-~)vms.-thmz. x^^;u 

^^i•:m&^^^CS?^t/i>'^V^X^-1fb'-A2rfflV^. d 
CT^/NVl'XU'-ifb'-ACO^e-y^^^'-^/UXU—- »fb'- 
-4^<0@X:6-[^<Ox^;U^S:-feT*^ 0«1^«^:^$ i 0 'J^$ 

<ts /NVl/XP-1fb'-A<7)^aE^ri6l^iEljjffl?ll^b7 
<i:t-SI!tcb'-Afi5:0«l^*li^t. ffiSfflJlKb 
[00 16] 

cm 1 <r>mwr>mm'i m i jido^ejcon i cnmt^<7>m 

1 (si)l,t:xi:^^lV^%^^mmz^LfzV~^\L-J^ 



mm:7P.L. lai (b) \tmi (a) coa-a' mmx- 

[00171 >'t/WXW— If^taSi: tT»[:^3 0 8 nmO 
X e C 1 X^S^-7W— if SrfflV^. 5&liJ^SdR*»2 0 0 H 
z &±T$> h . 1^-- if 3t<7je*^b*— A^7)J^« 
01 (a) t^-Tiol::. :gR:fr[ti]^^ S = 1 8 0 
mm. 5SK^riprfST = 0. 5mmTS>6. A-A' m 
BffiOb'-i^?^{i. 01 <b) C^-Ti^tC, ■^Jl^tt 
f S) 0 , iS^x^;W^S5g[<09 0 %iaJiCOfSJ*L 1 ( ^ 

teiarSt«OT\ Jt^L l/L2SrO. SJjLht^-ri. 
C:t{±SI8t-C$>'3s Jt^L 1/1-2 <0. Sfc^rS, 
CO J: 5 ^rx^s;W^^^SrfifOl— if b'-ASr , 0 1 
( b ) t,Z7T^-tX r> ic, t-y^PtcT^LT I— ifr- 
-;ui&ffa. ttT--;H^i^ait{i/^x 
^VU^S5SE„ <:oi/2m?*S:^U:fr. ^Stc^^LVi 
^S1t«0S'5:^fi«AS>SV^{iBl::SHI:-r^fctt>. ^ 
t «y f-P S-x^wl'=?rSl-^T** 0 ISIg<0;^:$<0 l/2\^Xr 

-CJi:, JL:^)V^±-tyrif'0W^<^^-^ltO. 0 8mm-C 
SiO. ^SEtr^-f-PSrO. OammtLfc. 

1 0 0 1 8 3 -t^i^^. ::<7)L'-ifr--/w:fir&Srfflv^ 
^ c: t t:i J; 0 . Bg|tx;tvi<^eScoMtcieH-rsi!![T^ 

Cm2«o|ISfi<oj^^: 02lic:<o^^<om2<7)^lifi<7)j^ 

0 , WL^^Wr>T F TTU- W CO— ®^S?^Sr^^-rT 
®iES0t:'S>4, 02lci3V^-c, 21, 2 2{i:y-xiE 
ia. 2 3. 24{iy-Maia. 2 5t4B#mffi. 2e\t 
TFT -C-fci.. 
[0019] 02lc:^-r^a^ilS"Cti:. W^^2 
5 3&*-7 b U ^ x:tSCiaa:^iT.> -ll#<0-9--f XS: U ( = 
1 05/;tm) XV ( = 2 lO/xm) bVXWSX'^X.X 
V ^1, . C{i:?gai-«flE£ E|]lirr-2>a«mfli 2 5 

AiSi)'?. fi?lJ;t{fTFT2 6lCi^^$iXfc^'-M&l82 3 
J:tXy-xBa4S2 1 liZi. 0 , J'h?»*»<?>S*m«l2 5 $■ 

[0020] C:cOSg2cOlllicO)g®t4> tSe^^TT^gcO 
TFTTL^f COTFT 2 6(30^^b^bS^'J =1 i^^lS<!OJgt£ 

iz, micoSSfficoj^HKoiaic. x:t-;»^^:J^^^IRttt- 

SJ^LTt-'^^W^^l^-if (XeC 1 Xdf-i^vi^-if ) b'- 

$ Sry^/UXl^— ift'-Aco^^|6)C0®Sbr-y^i OW^ 
$< ysvpxu-ifb— A^o^3Et•yf■Sr>'^v^x^— 
-!f b'-ix<oMR:frr6]cox4-;i^=¥S:^3T*« Orii^ftS J: 
0 < t . ^v^x -y'b*— x.<o^S:fe't6icoB^ 



(5) 

[00213 COP— If t'-i^^aE:^l6lT«0HSt -yf- 
{i 1 0 5 At m-C'S) 0 . l-— Tb'-Aco^giEtf «y ^S:B* 

«y f - ^B^b -y f-£0*4;IST*{i^V ^^J X. {f 2 3 /X m KIS 
^L^:J^l::«i. i»tt3a!l«JS3b^'2 3Atmt-x^TJg« 

. -y ^fc^tf -y f-CO»/h^m 

^T'*>S24 1 5/xmt:-y^. ■f-=&-*>*> 2 3®Sri:lC 
t - AKt 3<om£3^mmi}^T F T 2 e l::--§c LT 

-if b'-AO^S tr V f- SrB^e «y ■f-<o$«;m-C$> S flai ;t 
If 2 1 ju m i: -r i> ^ i: J; 0 , r b'- ACO^ tr -y 
^tce&r ^^1£^f««b -y -f-lr-S: L , r^T COT 
FT 2 6 icl'-ifB^fOS^ 

^ttt35f!»<OjgW14*-'iRML. TFTTU^^i^-Ht*^(«l 
itf.:. ^cOTFTTW-^SrfflV^TJSa^Ti^fiSrf^ 
-r^S. i: . Tb'-Aco^b -y ^fcPip^JiasjiW^M 

[00223 cms conificojg^] a 3 {id <^m<r>m 

tfJcOHT'fc 0 . ?SB%^*^ScOTFTT^'f CO— HmaS 
^i-"$r*-r¥ffiiEM0T-$> I. . 12 3 IciJV . 2 1 li V - 

xwMi. 2 3iiy-hwm. 2 5immmm. 2 6(±t 

FT m^V^yz^:^:}') . 2 7(±^Jga>'U3>'«K 

[00233 zcr>^3cri^^cr>i&mit. ?ffiS^7i^S<7) 
TFTTU-f <0TFT2 6c0^^fli^U 3V?SIK2 7C0 

m^iz. mi<r>mmcrmm(r)Xoiz. x:^vw^:}i-ffi$-ii 

«?tcSJgt^c^-«/l':^W Hf (XeC lxdr->-7^— 9^) 
b'— Cico^'NVi'Xi^— i^'b'— i^Sr^^ffS'Ii; 
¥^f*^K$-MM:L#-JSfBi^U3V«^2 7 

10 0 2 41 ^VUXU-^^'-M.'^r^Xii. mi (a) 
:^R::^l*n*»*l 8 0mm. ?SR:frl6]*>'0 - 5mm 
•CS)0. ^:6-|*l^V-XiE^2 ItT^TtCt, 2 1/i 
mb-<y^t;-C^LTt30. TJ^8SMSC2 3. Sshots/ 
point -t'fcS. B^b-yf-Jill2cot<Oi:|alt.T&?., 
B^BaWfflt'OX:^-;Udf^;S(i 3 5 0 m J / c m2 X'h 

[00253 ^(r>W.3<r>mm.<mmx\t. 
b-- A 2: V -XiaSS 2 1 i: ^^f t T 0 . ^fi:^ 
|fi]«0H*b-yf-(i2 1 O/zmTJbD, I — ifb'-AfO^ 
3Eb>yf- (2 l/im) {i^:fr|i]«oamt:>y ^cOji<jSci: 
m2O^M£0J^®i:l5IS. TFT2 6C0^ 

x\izv-'fmMomts:'<)^wm^^iih. ckotft 

2 6<0^-r4-;Hi{i6Atmt'J)l). ^LOf-^'^^/UfStil^ 
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— tj'b'- ACO^b V f - i "h^ V>3t4^), T F TCO^ V 

■^fcJi. V— Tb'— A^0T7-<J><>'^^o:©JS^^*0^'— 
^f b-Ac^b'-Ai^T** 0 «l^coi:*<ofi:S-C^f<s^ 
j^lcu— 1fb'-A*^Jt$iX'S>*»3!»*> ^t^i-^TM^r 

'5:Mltx^>;^^ES^:^^l:$^i:, TFTs^e^S^ttS: 

rJ y»^2 7 l&y-:^i^2 1 tcMfC4 5JK*ittTE 
a L , T F T 2 6 ^-;nli^ri«a36f«w— if b'— A<0^ 

CLiVtci 0 9-'t*-Atc*fi-Sf-^'^^l4Si^^SI^ 
W^lhi}^ 0 , l^— if b'— AC0T7 >- b-Tix^f S 
U-if b'-A<0*5r 0 y 3 :^i»BS 2 

7 4,lc^-r^J:3(c^0. TFT!Hftt<0{f^>-:>#S:Mi 
?irr«.di:*^Tn"^i:=5:-3«:. iOTFTTI^-f Srfflv%T 
JKH^aS^S^rfm^Sfc- <l/7C7)TFT2 6<0!Hp1tJf 

:5rio , f NVl-X if b'- AcO^iE^rifiJ T F T 2 6 
4-/nii:*r [S] i: ti , i o JKljUi 9 o f^xr<r>ts&^JS.^ 

[00263 i.%A<7imLcmm')m4i,i^<7imm^ 

tcfcV^T, 21. 2 2JiV-::?>iE«l. 2 3. 2A\ty~- 
MEMl, 3 1 (i^EiffllglDIlIK. 3 2{iT-^'ffl!llEi&lEl 

[00273 ^10^4 <?)SIM<7)Jg®ti. ^*Si^3 3<0 
^fflfgiiS 2 * ^^{412 3 cO*SB!t i: |nl«|-Ci5 0 . 
tSIsIK3 1 i:-7-'-:5'ffl!llBi!j®K3 2*«l*]m$iX^?8[a* 
^a-Cfcl.. ^r'-MS|g2 3, 2 4i:y-::«>i&IS2 

1. 22him3^h. -?-ix-r<X3&*^^iEffl!l^lHl»3 It 
■f-;5'(B!IIEt!JlHl8&3 2tcJ;0jgi!l$tttv^«,. 
'T—S'^Wmns 2 trJ^^-^-Sx-^'lffliBllJfflTFT 

1.2 2<7)-n^tw-n\,z^j:f>-i'^ tp^^smmmwks 

1 ^JgfiJt-f- -l>^3SElBIigll)fflTFTcoy->gEilS<0:^|iil 
*^ ^^J*3 3coy-hiiI*ll2.3 . 2 4<0:^|tilfc¥^f 

(ai. t'— rJ'fflWglfilllSSS 1 , 3 2S:?efi£-^STFTC0'^ 

coy'-MSm2 3. 2 4i3it/V-XiaS2 1 . 2 2<7) 

if b'- A S- . ^S^J^ 3 3 <7)y- MB^ 2 3 . 2 4 i: it 

[60 28 3 cKoi-picLT, ^aaai. ■r-^'Miigani 

g§3i. 3 2coigi!ifflTFTS:Jgfig.i-4C:ilciO. 
-ifb'-Aco^^|6lt::?tt--l)IKi!jfflTFT<?)f-v^;L' 

■rtim^zii h v-^\:-j^(r>mts:^ma/^mzwmmT 
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[00291 

[ 0 o 3 0 1 ^ . ccol|Hjco?Ka^S^^^ScoiS3t:^a 
/I'XU— iff— i^€:ffl^v cico^'«;L';^u— iff— 
— if b'— A<o^f -y f - 1^— ^'b'— Aco^R:& 
Sdiil-iO. b'-AK^O^lSolttt^jfj^'JS^Wlc: 

[ 0 0 3 1 1 *3t, ^cOS&BJcOMS^^^SwSSBt^r^ 



C0vt;ux l/'-if b'— AcO^b -y ^2r>'^;t';^ »f b'— 
<L. yt^i'XU'— iff— A<7>^:frl6]2riEl!lffl»Kb^ 

< t t-gPfcf-AS^rOia^^^t. M^fflafffilb 

1 1 L<OWmf^ 1 9llJ6<55^SStfO^-ifr--;U 

[031 :i<r)^McofS3<r>mMcr>mMcr)m^m7i^'^<r> 

[041 i<?5f&W<7)IS4colUfec7)?^®<?3?Sa^n^M<5:> 

[051 m5ilS:C^U-'^T=.-/l'yjm^WM-ttf:zib<7) 
0, 

[i?-§-<7)SiBJ] 

2 1. 2 2 V— xiESa 
2 3. 2 4 y— hia^ 

2 5 ffi^li® 

3 1 ^ffl!llBllJlIlS& 

3 2 r— ^fflWEilJlIlSS 
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